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Plim^ Date, June 1 , 200l 

Title; REUSABLE THERMAL SOLUTION ATTACI-IMENT MECHA>IISM AND MRTHODS OF USING SAME 
Aagjyncc: Intef Coiporaiion 

mTHK CLAIMS 

Please anxOTd the claims as shown inihe following detailed claim listing. The detailed 
claim listing is intended to teflcct cancellation of claims 21-22, 31 and 35, amendment of 
previously pending claims 1, 3-4^ 19, 25, 29, and 32-34, and addition of new claims 39-48. The 
specific amendments to individual claims arc detailed in the following detailed claim listing. 

1 . (Currently Amended) An apparatus for attaching a thermal solution to a circuit board 
comprising; 

a mounting plate having a mounting plate opening designed to allow the thermal sohxticn 
to contact a processor, ttie processor located on the circuit board; 

a backing plate connectable to the mounting plate, the backing plate designed to prevent 
flexure of the circuit board; and 

a 6onn e otor plurality of locking pins, each having a llist end and a second end, the first 
end ottaohoblo to slideablc within a slot m the mounting plate and the second end securable to the 
circuit board and to the backing plate> the connc o tor plurality of locking nins capable of being 
aKpied and positioned simultaneously, and designed to keep the mounting plate in contact with 
the processor, 

2. (Canceled) 

3 . (Currently Amended) The ^paiatus of claim 1 wherein the oonn e otor ifl a locldn g^ 
second end of each of the nlurality of locking pins is insertable through an existing tooling hole 
in the circuit board and o e ourdblo at its first md to tt clot in tho mouanting plate . 

4. (Currently Amended) The atifparatus of claim ^ I wherein tho slot Qompris es there are 
four key-hole sh^ed slots in the mounting plate and tho looldng pin oomp rises &ur 
coirespouding locking pins insertable into the four key-hole shaped slots, each slot having a shelf 
along which the corresponding locking pin can slide. 
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5. (Original) The ^paratus of claiin 4 wherein each shelf is substantially horizontal or 
substantially angled. 

6. CE*reviously Amended) The apparatus of claim 5 wherein the four corresponding locking 
pins have bosses slidablc alcjng the shelves. 

7. (Original) The apparatus of claim 6 wherein the shelves are substantially horizontal and 
the thennal solution has a threaded base engageable with threads in the mounting plate opening. 

8. (Original) The scpparatu^ of claim 7 wherein pressure on the processor increases as the 
thernial solution is screwed into the mounting plate opening, further wherein thermal resistance 
between the processor and thennal solution is reduced. 

9. (Previously Amended) The apparatus of claim 8 fiirther comprising using a torque driver 
to screw the thennal solution into the mounting plate opening, wherein a predetermined amount 
of pressure can be imparted to the processor. 

10. (Original) The apparattus of claim 9 wherein about 345 to 690 kPa of pressure is 
imparted to the processor after the thermal solution has been screwed into the mounting plate 
opening. 

11- (Canceled) 

12 (Previously Amended) The ^paratus of claim 6 wherein the shelves arc substantially 
angled and wherein pr^sure on the processor increases as the locking pins slide along the 
shelves in a downwardly dhectioiL 

1 3. (Original) The apparatus of claim 12 wherein about 345 to 690 kPa of pressure is 
imparted to the processor after the locking pins have been slid along the shelves. 
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14. (Previously Amended) The apparatus of claim 1 wherein the apparatus attaches the 
thermal solution to tho circuit board temporarily during testing. 

15. (QrigLnal) The apparatus of claim 14 wherein the circuit hoard i$ less than 1,5 mm in 
thickness and 30 watts of pow^ is removable by the thermal solution near a temperature of about 
100°C 

16. (Original) The £5>paraiu5 of claim 14 wherein the circuit board is greater than 1.5 mm in 
thickness and about 50 or more watts of power is removable by flic thermal solution near a 
temperature of about 100*'C. 

1 7. (Previously Amended) The i^aratus of claim 1 wherein the circuit board is greater than 
abo\it 1.5 mm in thickness and the apparatus is used to permanently attach the themial solution to 
the circmt board. 

1 8. (PrevioTisly Amended) The apparatus of claim 1 wherein the mounting plate, backing 
plate and connector are each made &om a matcriid selected from the group consisting of 
aluminum, steel and plastic. - . 

1 9. (Currently Amended) A removable thermal solution attachment mechanism comprising: 
a mounting plate having a mounting plate opening designed to allow the thermal sdutton 

to contact a processor located in a package; 

a backing plate designed to connect to the mounting plate; and 
cotmootO EO a plurality nf ^og^VT^ y pjps securable to the backing plate, each lockine pin 
having one or more bosses insertable into slots in the mounting plate ond - bacldn^ nlat o . each slot 
having a substantially horizontal shel£ the nlnratity of lonVin g-pins capable of being aliened and 
positioned in the slots simultaneously, wherdn the thermal solution con irt^ar t imparts a force 
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cm the package when th e thormal solutioQ ia secured to the mounting plate opeiiing, further 
wherein the thermal solutioti can remove heat from the proccssor- 

20. (Original) The mechanism of claim 19 wherein the thermal solution is an active or 
passive thermal solution, 

21-22. (Canceled) 

23 . (Ori^al) The mechanism of claim 1 9 wherein the package is a socketed package 
securable to a circuit board, 

24. (Previously Amended) The mechanism of claim 1 9 wherein the backing plate and 
comiectors are integrated into a bench top fixture, 

25. (Currently Amended) A method for attaching a thermal solution to a circuit board 
comprising: 

placing a mounting plate on top of a processor, the pirocessor located on a top surface of 
the circuit board and the mounting plate having a mounting plate opening designed to allow the 
thermal solution to contact a processor; . . 

giTmiltanftongly aligning slots on the mounting plate with loddng pins securable to the 
circuit board; 

providing a backing plate designed to give si^Tpott to the circuit board, the locking pins 
also securable to the backing plate; 

simultaneously inserting one end of each locking pin into each mounting plate slot; 
simultaneouslv sHding each locking pin along a shelf located in each mounting plate slot; 

and 

securing a thermal solution to the mounting plate ^iioroin pro$gure io qppUed to a 
package g c curod to the proooODor, tho packago loootoA - ben e oih tho thermal solution. 
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26. (Canceled) 

27. (Previousily Amended) The method of claim 25 further comprising; 
testing the circuit board; 

removing the attachment mechanism from the circuit board; and 
reusing the attachment mechanism with another circuit board. 

28. (Previously Amended) The method of claim 25 further comprising tising the circuit 
board in nonnal operation, wherein the attachment mechanism is used to peraummtly attach the 
ttiermal solution to the circuit board. 

29. (Currently Amended) A method for temporarily attaching a thetmal solution to a circuit 
board comprising: 

providing a thermal solution attachment mechanism having first and second plates and a 
set of connectors to connect the first and second plates together; 

placing a circuit board between the first and second plates whereitt a themial solution 
s e our o d to a a- opening in tho firgt p l oto oontactg a packag e lo o at^ on - tfa o ciixnii t board; 

simultaneously itiserting the set of connectors into slots on the first plate: 

simultaneously sliding the set of connectors along shelves located in th? slots, wherein 
the first and second plates are connected: 

securing a thermal solution to an opening in the first plate wherein the thermal solution 
contacts anackaec located on the cirouit board: 

testing the circuit board, wherein heat is removed by the thermal solution from a 
processor located in the package; and 

removing the thermal solution attachment mechanism fi^om the circuit board. 

30. (Original) The method of claim 29 fiirther comprising reusing the thermal solution 
attachment mechanism on another circuit board. 
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31, (Canceled) 

32, (Cutrenlly Amended) The inediod of claim 30 wherein the shelves are substantially \ 
horizontal or cnfllod and presguf e is applied to the proce&soT bv securinig the thepn nt gf^lntinn to 

the op pninp. 

33, (Currently Amended) The method of claim 32 furth e r compririna applying 29 wherein 
the shelves arc substantiallv angled and pressure is a pphed to the processor bv sliding the set of 
connectors along the snbstantiallv angled shelves in a downwardly directiorL 

34, (Currently Amended) An apparatus comprising: 

a mounting plate having a mounting plate opening designed to allow a thcnnal solution to 
contact a processor, the processor located on a circuit board, wherein the circuit board is greati^ 
than about 1 .5 mm in thickness; and 

four locking pins designed to keep the mounting plate in contact with the processor, each 
locking pin having a first end and a second end, the first end of each locking pin shnultaneously 
securable to a corresjKjnding kev-hole shaped slot in the mounting plate, wherein each kcV'hole 
shaped slot has a shelf along which the locking pin can slide, the second end of each locking pin 
sccuiable to the circuit board. 

35, (Canceled) 

36, (Previously Added) The apparatus of claim 34 wherein the thennal solution has a 
threaded base engageable with threads in the mounting plate opening. 

\: 

37, (Previously Added) The ^paratus of claim 34 wheredn about 50 or more watts of power ^ 
is removable by the thermal solution near a temperature of about lOO^C. 
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38. (Previously Added) The apparatus of claim 34 whcxein the ^aratus attaches the 
thjcrraal solution to the circuit board temporarily during testing. 

Please add the following new claims: 

39. (New) A removable thermal solution attachment mechanism comprising; 

a mounting plate having a mounting plate opening designed to allow the themial solution 
to contact a processor located in a package; 

a backing plate designed to connect to the mounting plate; and 

a plurality of locking pins securablc to the backing plate, each locking pin having one ox 
more bosses inseitable into slots in the mounting plate, each slot having a substantially angled 
shelf with a top and bottom, the plurality of locking pins capable of being aligned and positioned 
in the slots simultaneously, wherein the plurality of locking pins can impart a force on the 
package, 

40. (New) The mechanism of claim 39 wherein pressure on the package increases as the 
plurality of locking pins are slid along the angled shelves in a downwardly direction, 

41 . (New) The ^aratus of claim 39 wherein about 345 Jo 690 kPa of pressure is imparted 
to the package when the locking pins are secured in place at the bottom of the angled shelves. 

42. (New) The apparatus of clam 39 herein the thermal solution is hard momted to the 
moimting plate. 

43. (New) The ^paratus of claim 39 where up to about 800 kPa of pressure is imparted to 
the processor when the locking pins are secured in place at the bottom of the angled shelves. 

44. (New) The apparatus of claim 43 wherein each angled shelf is at an angle of about 45 
degrees. 
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45. (New) The apparatus of daim 25 wherein the slots have substantially horizontal shelves | 
and the thermal ^lution lias a threaded base engageable with threads in the moimtiiig plate ' 
opening, wherein increasing pressure is ^plicd to a package secured to the processor as the 

thermal solution is being screwed into the mounting plate opening, the package located beneath 
the thermal solutLon. 

46. (New) The apparatus ofclaim 25 wherein the slots have substantially angled shelves airi 
increasing pressure is ^plied to a package secured to tiie processor as the locking pins are being 
slid along the shelves in a downwardly direction, the package located beneath the thermal 
solution, 

47. (New) The stpparatus of claim 1 wherein the thermal solution contacts the processor 
indirectly. 

48. (New) The ^paratus of claim 47 wherein an interposex board is located between the 
processor and the thermal solution and the ttiennal solution is in direct contact with a secondary 
processor located on the interposer board. 
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